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(57) Abstract: . A novel a-Hpoic acid derivative 
represented by the following formula (I). It has 
tyrosinase inhibitory activity, melanin production 
Q) inhibitory activity, and elastase inhibitory activity. (I) 
(In the formula, M r^resents a metal and A represents 
an amino acid residue bonded through the nitrogen 
atom.). 
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oi^m^p^m^ n^tt^mm<Dmm'p'e(Dim^^rm-^-:^muE\z^':>x t> 
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DL-a-Ui}?m4.2g*5j;t^L-P^5^:^-— >3.5g^ffll.iT. ##««J8 tl^lH 
fc:LTgJj||'fe^^4.0g SSl^ 108t:~ 109*00 TLC, Rf=0.81 (n-tT 

^ : mWi : 7K=4:l:2)o 

mmm n n - « - u ;p>^7>5"< h u r> a 

15 DL-a-'j3i?^4.2g:feJ:tXhUX5^Jl^T5>2.2gS:7^h^/W H07^> 
60ml{C^J&ilxT-5t:tC}^j9lbTB#, «I*^T. CiniC^ P>l>^SgX^;i/ 2.3g 
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R^.85 (n ;P : S^iK : 7K=4:1:2). 

^mmi N- (6, 8->^>;i';«7yh^^^y'f;W T^yx.^>7.ju^>m 



11 



wo 02/076935 



PCT/JP02/02577 



1 xn^nftit^m(D± h^j^Am. 5.og ^* loomi izm^ u cn 
\zmm lomi^'ckiy^'ffiift* i.3g ^mxx sot:, i mmmww:. ^^!t^(Dmm^ 

;U3&^^II^S$-BrS<t, B6«Jffc^#> 4.3g mM. 293'C#ifij&i ^^>«?, 
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^t;'&i^(Oefei^S 2.1g BH^ 297*Cd^e^. TLC.Rf=0.70 (i^DD 
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H^fii : C. 41.81 H. 4.68 N. 3.25 
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10 T#e.nfc'fk'&<^ 4.og <&fflViT. ^J60>i 7 ii^^ttcUTiSiit^a) 
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7k=5:4:l) 

7cm:J)-tff : CaaHaeNaOeSfiZn • SH^O tl^X 
10 SIbM: C, 31.79 H, 4.61 N, 3.37 
HSlM: C, 31.98 H, 4.77 N, 3.14 

L-[3,5-'H15^0>'> (0.5/£CS/assay) ^^tf IOOmM 5^a5»^5='0 
Hn^5^^— iflmg. 0.2mM (6R) -5,6,7,8-5^ h^/W Ho-L-A-f 
:^:7'5^U>, iJ^^—^l.Sra^lmL. 5inM v^^^pj-fe K I — ;W (MES 

pH6.0) *3J;W]^#jKS:J!ID^T 37^. 40 ^f^-r^-O^zL^— hX^tl. 
20 S^S^lMi^^tCA-:?:^ 7.5%^ (Charcoal) iCj; Df?jh$1^:^. 

3,4-vb HD^S^^ai— > (DOPA) J&ve>T#;/b ''HjO $r^K^v> 
^ > 3 >{;: J; 0 aiije 

mmrnKDit-^m, ^mmi(Dit^i^. a-^-^m (O.lmM. ImM. ai^M 

25 m) 
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mm (%) 


0.1 mM 


ImM 


m^m 1 oit^<^ 


1 1 


1 0 


^mm 1 oit-^m 


1 5 


5 3 




2 


1 



mitmU^ (%) «r^f o 



:^ 0 2^^^cfc D Sg AO'^ "^X Bl 6-FO ^ y — "7^flat*<&^ll^t-ffl Vifc, 
eOinm (DS^-^—l^fC 20 :^MwTO^^ai^^*iDfi^ia«^J'^^^ D-Glucosamine 
10 Hydrochloride SrO. lXlinAfci§ttJ(D-MEM*+10«FBS*)l? 5 BFb1^«U> p^^-> 

-a^^si^^^-e-ee^bufc, 5 0^iitiimt::iaBfla^PBs(-)*T?ijfe#UTD- 

Glucosamine Hydrochloride Srl^^Ufc.^, phosphodiesterase la^^JT*^ 
Theophyl 1 ine 2niM(250 mmmm/M^yiO ^-mxxmf^y^ cAMP <&i«lJP$-Br'5 ^ 

t\z^ r)^azyi—'^o)±^0.<Dm^^i&MVfto zLtiizmmzUfikmn (250 
15 i^mmm/?hsi-))^mija\^r^. iheophyi i ine fe<ttKis^«^K^fin 3 Bmzmm 

^h^)^'»iZ^Omi^Vrco Iml c^PBS(-)tC»^-tt, ClcD 

^•^o.m^mmik^M\z. mKKOQ.9m\^:!^^=^>mmi&\zm^^r^o /^"p^^ 

;K3:1)> >fX5^;l/X-7^;i/T— im-r^i5t#L.®lfeUfc^. 2NNaOHlml «:JP^ 
20 T^^^-a-. A20m\Zi5\>-^^^^m^m^VXp^^:^>&^U^ffa\Z^^mm 

* (a) 

I>-MEW: Dulbecco's Modified EAGLE MEDIUM "Nissui" ^i^JV^^y^^^-^—^ 
25 FBS: Fetal Bovine Serum Certified. Origin: United States (f^Wiit^y-y^ 
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PBS(-) :Dulbecco's PBS(-)"Nissui"(y;U^y n PBS(-) "-yX-i" ) 





(% of control) 


oontroi 


100.00 


3^7 0.1 mM 


92.70 


a'^V^ 0.3mM 


88.04 


3't7V® ImM 


68.80 


3VV^ lOmM 


18.73 


TJi^yj-^ 0.1 mM 


97.29 


TJUZfJ^^ 0.3mM 


88.86 


7J\^y^> ImM 


83.02 


N - ( 6,8 - ;U*":^h:*--i;^y>r ;U) T5yx^>X;U7t^>KNa • Zn 0.03m 
M 


78.33 


N — (6,8— v-?^^U7}3^h:5^V>y^ yU^Tsiv'X'Si^X^UTh^KNa-Zn 0.1 m 
M 


30.01 


N — (6 8~i?>yUi33^S^-i7^y^;U)'FSyx4lVXJU7tNl/S&Na-7n O'^mM 


19 9ft 


N - ( 6.8 - V.;«;i/*::^h-;i--j7^y-r ;U) -6-T5y^^-tJ->^Na • Zn 0.03mM 


64.43 


N - ( 6,8 - v>^U*3^h:r'j7^y'f ;U) -e-TSy-^^r-y-^MNa -Zn 0.1 mM 


27.69 


N-(6.8-v>A.*:^h:i-':7^y-<;b)-6-T5y^^-9->KNa-Zn 03mM 


9.85 


N-(6,8-vJpt/t'*3^h:*-:7'S»y^^U)- r-T5/-n-iSS|Na-Zn 0.03mM 


61.18 


N - ( 6,8 - \>:f-i\'-h-:fVir^^y^ M - r -TS^-n-iSSlNa - Zn 0.1 mM 


29.20 


N-(6.8- v>.;U*:^h^^$ty^yU)- r-T5/-n-iSiJNa-Zn 02mM 


9.73 


N - (6.8-i?>;b*;:^h:i-'>^y>r :f^^-^—^Zn O.OSmM 


63.05 


N - ( 6.8 h:if-^^>''f ;U) :f-f-ir-^^2x\ 0.1 mM 


50.18 


N - ( 6.8 -i;y;U*:^h:t-<7^y-<;U) .>t^:j-^>Zn 0.3mM 


16.41 


N - ( 6.8 -i?.;t;i.*3/'h^-^^y-r;U) >Na • Zn O.OSmM 


71.43 


N-(6.8-i?^;U*;^h^^^y-f ;U)-7x— ;UT^Zli/Na-Zn 0.1 mM 


37.78 


N - ( 6.8 - >r ;U) T^h^^^U^Na • Zn O.OSmM 


72.47 


N - < 6.8 - i>.J<;i/*^h;J-j7^iy-f ;U) T>h^— ;USlNa • Zn 0.1 mM 


47.64 


N-(6.8-i?>;P*-^h:ii-'J;^/-f;U)7'>h^-yWSlNa-Zn 05mM 


16.74 



5 ^4", Zn \tMM^^V— Na • Zn h U "^AtHcDS^B^^l/— hSr^-T (OT 
X:$'>X;U3j^>^Na' Zn, N- (6. 8 ->';>t;i/;^7y h:ti7^y-r;|/) 

^^i^>mNa-zn, N- (6. 8 ->'^;u*::^hpt-i^r$' y-f ;W -r-75y 

10 -n-BS^Na-Zm N- (6, 8 ->'^;U;^7y h::*-^^^ y-r;p) ^5^:t:z>Zn, 
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N- (6. 8-i^^)[^tlZfh^^^y^}i^) 7xnj|/T^->Na-Zn, N- (6, 
8-i^;^)ltl^h^^^ T>h^ - Na • Zn \zm^/^ '7Z^>m^1l!^ 

geT^^T^l/— h^ffiViT^T^;^o Suc(Oine)-Ala-Ala-Pro-Val-MCA ImM , ^ 
i^ZQfJLl. Tris-NaCl BufferCaSt:. pH7. 5) 210;til :fe«fctKBlastase 1 unit/ml 
30 ti 1 SrjDAT l^Z:UZ^ye (Ex. 360/40nm Era. 460/40iiin) tiM^ly. X^;^ 
10 ^—ifia^^Sr AMC(7-Amino-4-MethyI-Couinarin)^^iai'<fcS^fiSl^<i; 0^ 



^3 *{b^#I(^X7X^— ifga#Si4 





x^;;^.^i— If 
@||^(%) 


Elastinal 0.03mM 
Elastinal 0.1 mM 
Elastinal 0.3inM 
Elastinal ImM 


25.29 
56.87 
77.45 
93.01 


a—*)^M 0.03mM 
a— UtKK 0.1 mM 
dc— 'J7t^ 0.3mM 


-2.94 
11.76 
10.29 


N- ( 6.8 -i}ilJli3-:/h7t-<7^MJl^) -6-T5y'^4r-9->^Na -Zn 0.03 
mM 


94.74 


N-(6.8-5^^JU*":^H3*'^^>'-<''l') - r -T5/-n-i&KNa-Zn 0.03 
mM 


78.95 


N - ( 6.8 -i^MJUiJZfhTt^^^y-Ol^) jl^^—lyZn 0.03mM 
N - ( 6.8 - -:»t)U:hZfh:t-<P'9MM y^*->Zn 0.1 mM 
t4-(6.a-'JM)Vti-:f\':t<?^y^H^)j^^^—>2n 0.3mM 


7.41 

68.52 
88.89 


N - ( 6.8 - v^;U*:^h:*-<7^y I'^U) :7x.z.;UT^— >Na ■ Zn 0.03mM 


83.33 


N-(6.8-??.?«;U*:^K7J-^^>'W;U)T>l-^— iPilNa-Zn 0.03mM 
N-(6.8-v.;i;U*:^h3l-^^>''<iU)T>h7-;U^Na-Zn O.ImM 
N - ( 6.8 - v>;U*:^h;t-^^y-<;U) r^hv-^U^Na • Zn 0.3mM 


24.07 
48.15 
72.22 



15 6-75y'\=^lJ'>it Na -Zn. N-a- ,8 --J)f^)VtlZfV^i7 ^ y ^ 
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)V) -r-TSy-n-SS^Na -Zn. N-a- (6 ,8 -y^^^Mzf ^ 
y-()V) ^5^^n> Zn. N-a- (6 ,8 -iy ;<)V:^Zf h^^ 1^ ^ ^ JV) y j:. 
z:;W7^::^>Na-Zn. N-o- (6 .8 -z^:;'^)]^:^':^ h^^ ^ / ^ Jl) T>h 
^ZLJi^fk Na • Zn it Elastinal tlHliP<0X^X^~ifiaSS14<&^U;t» — 

5 a - u 4?Bei3 «^ < X ^ X ^ -if PMf^ffl «^8e) nm^ o fe. 



mmm i <D^b^«tfei 2.omg 

D-'7>xi — ;i/ 5.0g 

10 aitfflU^®* ^* 100ml 
[0 0 5 4] 

^mm 2 (D'fk^4& o.5g 

15 Jt'fb:^ h U -^A 0.5g 

Jj^*^^ 0.7g 

-^^VP 0.3g 

p - 0.026g 

l>--^^i^'$c,Bmm.-:fU\f.)V 0.014g 

20 StM)W®7K ^SlOOml 

1 50mg 

aiS 80mg 

25 Jl#fe^7'>^> 17mg 
3HUX5^U>i^U3— 3mg 
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10 p-^^v'^ms®?yptf;i' 

-ci^s-s^t!, ^jtob^. ^itfi^-r. Bm^i<Df^^ ' m^M. m&m. mmm 

KK±. :^^m(Dm^um^<'::>Tb^^mm\zmmLrc^^^ mmmx$>n\ty^^n 

M , ±xm^(Dmffmi^<Dmmx^m^n^^mm(oi^ntmmp^ \z^^n 
:^mmitB^xmm^nrzwm2 ooi-o7857i ^mmiivx^o. 

20 



0.5g 
2.0g 
7.0g 
5.0g 
6.0g 
3.0g 
2.0g 
5.0g 
0.2g 
O.lg 
73.7g 
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1. 'A<D^ (I) 



5 




(1) 



10 2. N- {&,B--J:^)\^tizfh:^i7^j'i)V) r^/m^m^v-hit^m-h'^ 
i&,z--J:f^)vti-fh^i7^j^}V) -^-r^ym^m^u-v, n- (6, 

B--J:^)Vti':fV-ti^$'y^)V) -r-T^/m^m^U—V. N- (6,8- 

- d -7^ ym^m^u-V^^TSu- (6,8- 

N- (6,8 ->>^;i/:^:/h:t^^:$^y-f y ^ j jl^ y7.)Vi!i^>^<^^v— 

20 h> N- (6,8->^^;P;^:/h^i7;5'y-f;U) ^US^>^Jimrl^-h> N- (6, 

J^M y7.n'7^>n.^W.^V—V. N- (6.8- 
V:^)\^fi':fV^^^ -6-7ay^=^i^->j^^il^U-h, N- (6, 

y^)V) -r-y^j -n-mm.^m>^v-v, n- 
( 6 . 8 - v';^ 7" h ^ ^ y ;w 7 X - ;PT ^ - >^jm^ ix- h , N - ( 6 , 

25 J^M yyV'^:^)\m.'^m,^V—V, N- (6,8- 

v?^Jl^:j!j>^h:ti7^y-f;i.) :^^^-y^W,^v-V^3siXS\\- (6,8 -i?^ 

M^^ifB^^N- (6,8->'>^;u:^j-/h::^-i^i^y-i';W T^/^^ 
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6 . m^m i-^4m^-rn:;()^iz$Em(Dit^m^rcit^(Dmm^mzw^x'^^ 
10 8. m^mi--4m^-rnA^\zsdmoit-^!^^rzii^(Dmm^mizfi'^x^^ 

15 ^m^^mT^mmm, 

20 13. 1-4 (D\,^'rniti^ztdm<D<t^!^^fc\t^<Dmm^6^izn^x^ 

1 4. W*:^l~4CDl.i-rn;&^{'fBttc^jt:-&%^fe«^(^^fi|#M{Cff#-t?€^ 

1 5 . m^m 1 ~ 4 ® viTn*>jc:iB®©'rk-&i^^75:«^<oig3@#W{cfi=^T# 

16. 1 ~ 4(Di,i'rnimz^m(Dit-^^^rcit^<Dmm^mzff^^-v^ 
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5 19. m-^m 1 ~ 4 (D^^-rn^^zmmoit'^m^rzit^commm^izmnx^ 
2 0 . m^m 1 ~ 4 (Di^fn^^zmMcDit-^i^^rzit^o^mM^mzff^-v^ 

10 m^mzn^t^^^m.omm, 

15 2 4. &js<Di^^. 'tit^^-r^rcitB.m^-f(D^m'mmm<omm(Drziib(Dm^ 
2 5. §ie^f!i©igjg®^c8i>©^^3gi^4©tirn;e>^tcsH«oYb^e^S7tf« 

O^S^e^J {Ci^^T^ . 

2 6. mmm(Dmm<Drct?)(Dmj^mi^4<Di,^-rni!)^izmm.(Dit^m^^it^ 

2 8. ^S^y^J©S!ig©>5:ie)OW*:^l'-4©Virm^(CtBm<^)^k^^*fe« 

^(Dmm^mzm^-v^^m(D^mo 

25 2 9. ibffiiB©®ji©fc86®^^]Sl-^4<Oli-rnd^C|2tcO!)<b^<^*fett^ 
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